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Abstract 

The focus of the study was to provide information on implementation of a modified sweeper on 

sugarcane yield and water quality.  Field experiments were established at three different 

locations in south Louisiana; Paincourtville, Duson and Baton Rouge.  In each location, three 

large plots (>0.5 acre) were selected for the following treatments, burn, mulch, and sweep. Each 

plot consisted of 6 rows at 6 ft spacing and 300 feet in length.  For the burn treatment, the residue 

was burned following sugarcane harvest, whereas for the mulch treatment the residue was not 

removed from the surface.  For the sweep treatment, a modified sweeper was used following 

harvest.  The sweeper removed the residue from the top of the mulch to the furrows. Sugarcane 

yield was collected at harvest and subsamples were processed for sucrose analysis.  To monitor 

water quality, selected sites were instrumented with water samplers, flow modules, area velocity 

meters, rain gauges, and 18-inch H-type flumes. Our results indicated that there was no 

significant difference observed for the total soil loss (dissolved and total solids), turbidity, 

phosphorus and nitrogen.  In fact, the influence of the sweeper on soil and nutrient losses were 

comparable to runoff from burn and mulch management strategies. Moreover, sugarcane yield 

was not significantly different from mulch or burn treatments.  This finding was based on results 

from four growing season (2013-2016) and 5 different sites. 
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INTROUCTION  

 

Various forms of soil conservation are highly recommended in an effort to reduce soil, 

water, and of applied agricultural chemicals through runoff. Conservation production systems are 

characterized by the presence of mulch residue left on the soil surface to protect it from water 

and soil erosion. There is considerable interest in the impact of the sugarcane residue or mulch 

cover on reducing soil sediment and nutrient (N and P) losses.  Numerous studies on several 

crops have shown that crop residue or surface mulch can enhance control of weeds and in 

reducing off target losses of herbicides.  This information is essential for the implementation of 

control measures or corrective actions needed to reduce leaching of chemicals and sediment 

losses from crop lands and thus reducing contamination of surface and subsurface waters. Some 

ten years ago, the effectiveness of sugarcane mulch residue in south Louisiana on the retention of 

applied herbicides and their leaching losses in runoff was investigated.  It was  reported that 

significant amounts of applied herbicides were intercepted by the sugarcane mulch residue.  

 

Since  the mid nineties, the sugarcane industry in Louisiana adopted a new harvesting 

technology which involves the use of a combine harvester that cuts the cane stalks into billets, 

which are directly loaded into wagons for transport to the mill.  Extractor fans in the combine 

separate leaf-material from billets and deposit the plant residue on the soil surface. Historically, 

the sugarcane residue has been removed by burning. In Louisiana, a major economic concern is 

the impact of the presence of residue on sugarcane yield.  A number of studies  reported 

reductions in subsequent sugar yields when the residue was not removed.  Burning the residue 

prior to or following harvest are measures to reduce the impact of the residue on crop emergence 

in the spring and ultimately sugar yield.  Based on later studies, sugar yields when the residue 

was burned. A recent study investigated the long-term impact on post-harvest crop residue 

management on the yield of sugarcane for three production cycles, a total of 10 crops. Retaining 

the residue resulted in reductions for yield, stalk population. Burning resulted in an average sugar 

yield increase of 0.96 Mg per ha over full retention of residue (no-till) and 0.64 Mg ha-1 over 

sweep. They concluded that yield reductions from non-removal of crop residue was temporal in 

nature and confined to ratoon crops within a production cycle.  
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Reduction in sugar yields when the residue was mechanically removed (sweep) was 

likely due to damage caused by mechanical actions of the sweeper during residue removal 

(sweeper brushes).  For other grass crops, such as perennial ryegrass and tall fescue, mechanical 

removal of the residue has been reported to be as effective as burning..  Therefore, reduction in 

sugarcane yield can be minimized if mechanical residue removal from the top of the cane rows is 

achieved. Subsequently, improvement in mechanical residue removal would result in minimizing 

stubble damage as well as soil losses from the top of the sugarcane rows.   Improved mechanical 

residue remover is likely the key to the adoption by sugarcane producers and sweeping as an 

alternative to burning. 

In this study we focused implement residue management strategies by use of a new 

implement (sweeper) capable of removing sugarcane residue off the top of the rows with 

minimal soil surface losses and damage to stubble cane.  To achieve this goal, three management 

strategies were evaluated:   (1) burning the mulch after harvest; (2) sweeping the mulch off the 

top of the row; and (3) leaving the mulch on the field.  Sugarcane plant population and cane and 

sugar yields were measured for each treatment.  Runoff losses was measured along with water 

quality parameters including total and dissolved sediment, turbidity, nitrate and phosphate (P). 

 

Experimental Methods 

 

 The focus here was to evaluate an mechanical residue removal implement for the purpose 

of minimizing loss soils and nutrients and any reduction in sugarcane yield. The implement was 

manufactured by Orthman Manufacturing Co., (Lexington, NE 68850) and was utilized with the 

assumption that improvement in mechanical residue removal is prerequisite in minimizing 

stubble damage as well as soil losses from the top of the sugarcane rows.    

 

To achieve the goal stated above, field studies were carried out at four experimental sites 

during 2012 through 2016 growing seasons.  In 2012, two experiments were established near 

Paincourtville, one at Dugas Farm and one at Gravois Farm.  At Gravois three large plots (>1 

acre) were selected where the following management practices were implemented; (1) burning 

the mulch after harvest; (2) sweeping the mulch off the top of the row; and (3) no-till or leaving 

the mulch on the soil surface.  In addition, to monitor water quality an edge of field sampling 

was carried out for each treatment.  Specifically, each treatment was instrumented with ISCO 
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water sampler, flow module, area velocity meter, rain gauges, and 18-inch H-type flume.  The 

experiments at Dugas Farm consisted of three treatments and two replications. Each plot 

consisted of 6 rows 300 feet long.  For both Gravois and Dugas sites, all treatments were applied 

in January of 2013 after the plant cane was harvested in December of 2012. Stalk counts were 

collected in August 2013 and the 1st stubble cane was harvested in December 2013 for both sites.  

Ten stalk samples were collected at harvest and processed at the L. S. U. Sugar Station for 

sucrose analyses. In the meantime, water quality was monitored throughout the growing season 

and samples collected when rainfall amounts were sufficient to initiate runoff.  Collected 

samples of effluent solution were analyzed for sediment, nitrogen N and phosphorus P.  

 During 2015, the site at Duson was initiated and consisted of the same three treatments 

and two replications. The plots were 3 rows 480 feet long.  Second stubble cane of variety L03-

371 was harvested in December of 2014.  The site at the LSU Sugar Research Station  was also 

initiated in 2015 and consisted of the same three treatments with four replications.  The 1st 

stubble cane was harvested on November 16, 2015.  This experiment was continued in 2016.  

The treatments were applied in January of 2016.  The 2nd stubble cane was harvested on 

November 28, 2016.  Stalk counts were collected in November, 2016.   

 

Results and Discussion 

 

Sugarcane  Yield 

Yield response for first stubble cane to sweep, no-till, and burn management strategies indicated 

similar. Thus, the use of the modified sweeper when compared to the conventional burn 

treatment.  This result was consistent for the two sites. For Gravois site, the total yield for the 

sweep and burn treatments was 34.8 and 35.1 tons per acre, respectively.  For Dugas site, the 

respective yields were 33.3 and 33.8 tons per acre.   These results are in contrast to earlier work 

reported on sugarcane since 2001 with losses of yields from 9 to 14% when sweepers were used 

compared to the conventional burn. In 2014, results from Gravois site, the total yield for the 

sweep and burn treatments was 28.7 and 28 tons per acre, respectively; a difference of only 

2.5%.  Yield results based on the management strategies in 2014 of sweep and burn were very 

comparable; 6172 versus 6157 lb/acre for sugar, respectively.  
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Results of 2015 yield data and total sugar are given in Tables 3 and 4. Yield from the Duosn site 

was relatively low due to extreme drought coditions in the surrounding region, where less then 2 

to inches were m received between June and October 2nd 2015.  Such droughty may perhaps the 

observed higher yield when the mulch was not removed or burned.  Nevertheless, can yield and 

total sugar were comparable for the sweeper to that for the burn treatment.  Therefore, in spite of 

summer drought at Duson, the sweep treatment did not result in yield reduction when compared 

to teh conventional burn treatment. The St Gabriel site did not experience droughts of the 

magnitude of Duson during 2015 where considerably higher yields were realized (Table 4).  In 

fact cane yields were comparable for all treatments; 30.8, 32.0, 30. tons per acre for the burn, 

mulch and sweep treatments, respectively.   

  

Based on results from Duson and St Gabriel sites during 2015 and 2016, yield and sugar were 

comparable for the sweep and the burn treatments.  A summary of cane yield and total sugar for all sites 

and the entire study period (2013-2016) is shown. Average yields for different locations and varieties are 

given for all treatments and provides evidence that the use of a modified sweeper is recommended as a 

best management strategy.  This finding was based on results from four growing season, four varieties 

and five different sites. 

 

Water Quality 

 

 Effluent or runoff water samples, from edge of field, for 2013 and 2014, for all 

management treatments were collected from the Garvois site following each rainfall even that 

triggered runoff.  Collected runoff samples were analyzed in the laboratory based on approved 

EPA protocols. This includes total and suspended solids (TS and TSS), turbidity, nitrate, 

ammonium, and dissolved P.   

 

 During 2013, 22 water quality samples were collected compared to only 14 samples 

during 2014.  This is despite the fact that, during the sampling period, rainfall amounts were 

significantly lower in 2013 (28.7 inches) than 2014 (35.2 inches). Sampling was initiated 

following last herbicide application and cultivation. In Louisiana this is referred to as ñlaybyò 

treatment commonly carried out in early May and prior to the closure of plant canopy.  
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 During 2013 and 2014, total solids in the effluent from all treatments did not exhibit 

consistent differences among the three treatments.  Results from suspended solids mimic closely 

those for total solids with obvious decrease over time during the growing season and prior to 

harvest.  Increased turbidity was observed during 2014 compared to 2013 which is likely due to 

higher rainfall amount in 2014.  Concentrations of P and nitrogen in the effluent from the runoff 

were extremely and did not exceed 1 ppm during the entire sampling period with a mean value of 

0.4 ppm for all treatments.  In recent studies, concentration of P that did not exceed 1.3 ppm in 

the effluent over two growing seasons (2008-2009).  For nitrogen, nitrate concentrations were 

extremely low and exhibited no obvious pattern over the sampling period.  The only exception is 

that for the burn treatment where significantly high NO3 levels were observed.  This high 

concentration was perhaps due the burning of the residue after harvest.  Nevertheless, NO3 levels 

were after mid July were extremely low for all treatments (0.2 to 1.1 ppm).    

 These results imply that environmental impact of nutrient losses from sugarcane fields for 

all management strategies investigated in the study was minimal. Specifically, the use of a 

sweeper as a management practice did not contribute additional nutrient losses from sugarcane 

fields when compared to the conventional burn. Water quality data, e. g., sediment losses of P 

and N from edge of field are comparable for sweep treatment when compared to the 

conventional burn and the no-till treatments. 

 

Findings 

 

The findings from this study were 

¶ there was no significant difference observed for the total soil loss dissolved and total solids), 

turbidity, phosphorus and nitrogen.  In fact, the influence of the sweeper on soil and nutrient 

losses were comparable to runoff from burn and mulch management strategies.  

 

¶ sugarcane yield was not significantly different from mulch or burn treatments.  This finding was 

based on results from four growing season (2013-2016) and four different locations. 
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Table 1.  Yield data for sugarcane under different residue management treatments. Harvest was 

conducted on December 12 and 17, 2013 for the Gravois and Dugas sites, respectively. 

 

      STALK   SUCROSE NORMAL  JUICE PURITY  SAMPLE SAMPLE 

TREAT.  REP POP WT. YIELD    BRIX  SUCROSE   CRS SUGAR 

    1000/A LBS. TONS/A % % % % LBS/T LBS/ACRE 

 Gravois Farm HoCP 96-540 

BURN  32.4 1.78 35.1 17.9 16.8 14.3 85.1 204.6 7181 

                       

MULCH  30.2 2.06 28.9 18.0 17.0 14.4 84.7 206.3 5962 

                      

SWEEP  30.2 1.80 34.8 18.7 17.2 15.0 87.2 216.5 7534 

                      

Dugas Farm L 01-299 

 BURN I 36.8 2.52 33.5 18.3 17.2 14.6 84.9 209.7 7025 

  II  37.2 1.92 34.0 17.6 16.9 14.0 82.8 199.5 6783 

  Average 37.0 2.22 33.8 18.0 17.1 14.3 83.9 204.6 6904 

MULCH I 35.4 1.98 33.9 17.4 16.6 13.9 83.7 197.8 6705 

  II  35.9 2.21 31.3 18.7 17.5 14.9 85.1 214.8 6723 

  Average 35.7 2.10 32.6 18.1 17.1 14.4 84.4 206.3 6714 

SWEEP I 36.3 1.82 34.1 18.2 17.2 14.6 84.9 209.7 7151 

  II  36.8 1.66 32.4 18.9 17.7 15.1 85.3 218.2 7070 

  Average 36.6 1.74 33.3 18.6 17.5 14.9 85.1 214.0 7111 

There were no significant differences with any yield component at the Dugas  

Farm experiment. 

 
Table 2.  Yield data for sugarcane variety HoCP 96-540 under different residue 

management treatments. Harvest was conducted on December 2, 2014 for the Gravois site. 

 

 

TREAT.  

 

 

    

   POP 

   STALK  

       WT.         

    

   YIELD  

   

SUCROSE 

    

   CRS 

  

SUGAR 

     1000/A         LBS.   TONS/A          %   LBS/T    LBS/A 

BURN     33.3         2.01      28.7        13.3   215.0    6172 

                

MULCH     29.9         1.86      26.5        13.3   207.3    5492 

               

SWEEP     33.1         2.01      28.0        13.6   219.9    6157 
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Table 3.  Yield data for sugarcane variety L03-371 under different residue management 

treatments at Duson site. Harvest was conducted on October 2, 2015. 

          

Treatment REP POP 

STALK 

WT. YIELD  BRIX  SUCROSE CRS PURITY  SUGAR 

  1000/A LBS. TONS/A % % LBS/TON % LBS/A 

BURN I 29.5 1.22 13.4 22.6 22.3 317.1 84.3 4249 

 II  33.7 1.06 16.8 22.2 22.1 315.9 85.2 5307 

 X 31.6 1.14 15.1 22.4 22.2 316.5 84.8 4778 

MULCH I 31.1 1.31 17.6 20.5 20.3 289.1 84.5 5088 

 II  38.9 1.16 17.1 20.4 19.9 281.8 83.6 4819 

 X 35.0 1.24 17.4 20.5 20.1 285.5 84.1 4954 

SWEEP I 31.8 0.96 15.3 22.5 22.5 322.7 85.7 4937 

 II  37.8 0.90 14.8 21.5 21.3 303.7 84.7 4495 

 X 34.8 0.93 15.1 22.0 21.9 313.2 85.2 4716 

LSD .05  NS NS NS  NS NS  NS 

The plots consisted of 3 rows 480 feet long.  The test was harvested October 2, 2015. The variety was L03-371. 

A drought occurred from the middle of June until harvest.  Only three measurable rainfall events with less than 2 

inches occurred from early June to October 2. 

 

  

Table 4.  Yield data for sugarcane variety L99-226 under different residue management 

treatments at St Gabriel site. Harvest was conducted on November 18, 2015. 

 

         

Treatment REP POP 

STALK 

WT. YIELD  BRIX  SUCROSE CRS PURITY  SUGAR 

  1000/A LBS. TONS/A % % LBS/TON % LBS/A 

BURN     I 42.1 1.70 27.2 17.3 17.3 247.7 85.4 6737 

 II  42.7 1.75 27.9 17.0 17.3 250.2 87.2 6981 

 III  38.5 1.39 40.2 16.6 16.5 235.5 84.9 9467 

 IV  38.6 1.82 27.9 17.0 16.6 235.2 83.7 6562 

 X 40.5 1.67 30.8 17.0 16.9 242.2 85.3 7437 

MULCH  I 45.4 1.56 30.8 17.0 17.2 248.1 86.7 7641 

 II  44.1 1.35 30.5 16.6 16.6 237.7 85.4 7250 

 III  45.2 2.07 32.9 17.2 17.3 249.0 86.3 8192 

 IV  46.6 2.13 33.6 17.0 17.0 243.8 85.7 8192 

 X 45.3 1.78 32.0 17.0 17.0 244.7 86.0 7819 

SWEEP  I 37.6 1.69 33.1 17.2 17.5 253.3 87.3 8384 

 II  48.6 1.83 30.8 17.3 17.4 249.9 85.9 7697 

 III  41.8 1.50 24.3 16.4 16.6 239.5 86.8 5820 
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 IV  47.0 1.67 35.5 16.7 17.2 249.9 88.0 8871 

 X 43.8 1.67 30.9 16.9 17.2 248.2 87.0 7693 

LSD .05  NS NS NS  NS NS  NS 

 

Table 5.  Yield data for sugarcane variety L99-226 under different residue management 

treatments at St Gabriel site. Harvest was conducted on November 19, 2015. 

 

         

Treatment REP POP 

STALK 

WT. YIELD  BRIX  SUCROSE CRS PURITY  SUGAR 

  1000/A LBS. TONS/A % % LBS/TON % LBS/A 

BURN     I 40.5 1.93 23.3 17.2 17.1 245 85.3 5702 

 II  37.3 1.89 24.1 17.2 17.2 247 85.8 5948 

 X 38.9 1.91 23.7 17.2 17.2 246 85.6 5828 

MULCH  I 40.2 1.92 25.3 17.2 17.2 246 85.4 6229 

 II  42.8 1.99 21.9 17.4 17.4 249 85.5 5457 

 X 41.5 1.96 23.6 17.3 17.3 248 85.5 5843 

SWEEP  I 44.1 2.28 26.2 17.2 17.1 245 85.3 6411 

 II  40.7 1.77 25.3 17.3 17.0 242 84.4 6120 

 X 42.4 2.03 25.8 17.2 17.1 243 84.9 6266 

LSD .05  NS NS NS  NS NS  NS 

 

Table 6.  Yield data for sugarcane under different residue management treatments. 

Harvest was conducted on November 21, 2016. 

 

      STALK    NORMAL  JUICE PURITY  SAMPLE SAMPLE 

TREAT.   POP WT. YIELD    BRIX  SUCROSE   CRS SUGAR 

   1000/A LBS. TONS/A  % % % LBS/T LBS/ACRE 

             

 Dugas Farm L 01-283 

BURN  

  

43.3 

  

1.65 

  

35.7 

     

18.9 

  

18.5 

  

83.8 

  

262 

  

9364 

    

MULCH  

  

43.3 

  

    1.40 

  

    30.3 

    

19.4 

  

18.3 

  

80.6 

  

254 

  

      7702 

    

SWEEP  51.2 1.34 34.3  18.7 18.8 85.9 270 9261 

                      

Dugas Farm L 01-299 

 BURN  41.5 1.92 39.8  18.5 18.2 84.0 258 10280 

 

MULCH  39.4 1.97 38.8  18.5 17.4 80.7 242 9378 

 

SWEEP  54.2 1.44 39.0  18.7 18.3 83.7 259 10109 
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Table 7.  Average yield data over years and varieties for all three treatments. 

 

 

TREAT.  

 

 

    

   POP 

   STALK  

       WT.         

    

   YIELD  

   

SUCROSE 

    

   CRS 

  SUGAR 

     1000/A         LBS.   TONS/A          %   LBS/T    LBS/A 

BURN     37.3         1.79      30.3        16.9   243.6    7244 

                

MULCH     34.2         1.80      28.8        16.5   236.8    6733 

               

SWEEP     37.4         1.62      30.2        17.1   248.0    7356 
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Orthman Sugarcane Residue Remover
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